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(54) CERAMIC HONEYCOMB STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a honeycomb 
structure in which generation of cracks due to thermal 
shock and mechanical vibration can be prevented and 
the filtration efficiency of which can be improved and for 
which various ceramic material can be used by forming 
partition walls that form each of cells of the honeycomb 
structure, so as to be porous curved-sheetlike or 
corrugated-sheetlike walls and also forming each of the 
cells so as to have a deformed hexagonal shape. 
SOLUTION: This honeycomb structure 1 shown in the 
figure has an appropriate outer shape such as polygonal- 
prismatic or cylindrical shape and each of cells 2 has a 
shape surrounded by corrugated-sheetlike partition walls 
3 each having gently corrugated surfaces 5. In the figure, 
each of the cells 2 has a hexagonal shape and high 
strength in the cross-sectional direction. As each of the 
corrugated surfaces 5, any corrugated surface can be 
used without special limitation, however, that having a 
sine-curved cross section is preferred and, as the raw 

material of the honeycomb structure 1, a cordierite or mullite ceramic material, or the like is 
preferably used. The ceramic honeycomb structure is a structure used as a carrier of an 
exhaust gas purifying catalyst. The number of the cells 2 is normally 280/in.2 (although the total 
number is only 37 in the figure) and each of the partition walls 3 has a 0.2mm thickness. Also, 
the honeycomb structure 1 has a 1 17mm outer size (outer diameter in the A-A direction) and a 
150mm length. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The honeycomb structure object made from the ceramics characterized by the septum 
(3) which constitutes each eel (2) of a honeycomb structure object (1) having the shape of a 
porous curved plate. 

[Claim 2] The honeycomb structure object made from the ceramics according to claim 1 
characterized by the shape of a curved plate being wave-front tabular. 

[Claim 3] The honeycomb structure object made from the ceramics according to claim 1 or 2 
characterized by being the hexagon which deformed each eel (2) of a honeycomb structure 
object (1). 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the honeycomb structure object made from the 
ceramics, and the honeycomb structure object made from the ceramics which turns into support 
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for catalysts etc. at a detail. 
[0002] 

[Description of the Prior Art] Conventionally the honeycomb structure object 1 used for the 
support for catalysts, a filter, etc. It is what consists of a eel 2 of a large number in which it was 
surrounded by the septum 3 of thin plate-like porosity as shown in drawin g 5 and drawin g 6 , and 
which end was confined by the ceramic **** material 4. It is a ******** thing as discharged 
from the eel 2 which enters from the eel 2 in which the ceramic **** material 4 by the side of 
an inlet does not have exhaust gas etc., and does not have the ceramic **** material 4 by. the 
side of an outlet through the porous septum 3. In order that **** energy might lessen, it was 
required for that the surface area which gases, such as exhaust gas per volume of a honeycomb 
structure object, pass is large in order for this honeycomb structure object 1 to improve 
clarification capacity, and aeration that there was little loss of the pressure of gases, such as 
exhaust gas. As one of the approaches which realizes these demands, the thickness of the 
septum of the whole honeycomb structure object containing the intersection of a septum was 
thinly constituted in homogeneity. However, since the septum was constituted thinly, the 
conventional honeycomb structure object had the fault that reinforcement was very low. 
[0003] Moreover, the septum of the conventional honeycomb structure object consists of eels 
which the cross section as shown in drawing 5 R> 5 - drawing 8 connected in a straight line. The 
shape of a basic form of this eel was a square, a hexagon, a triangle, etc., and after carrying out 
extrusion molding also of any, it was calcinated and manufactured. However, since the eel 2 was 
the thing of the configuration surrounded by the plate-like septum 3, the whole was a rigid 
structure and the conventional honeycomb structure object was structure which is easy to 
damage to a thermal shock and mechanical oscillation. Therefore, since the conventional 
honeycomb structure object had to manufacture using a ceramic ingredient with low coefficients 
of thermal expansion, such as eordierite, there was [ a fault that cost became high ]. Moreover, 
since the septum which constitutes the eel was plate-like, the inner circumference of each eel 
became the minimum die length, surface area became min as the result, and there was a fault 
that the effectiveness as a filter was low. 
[0004] 

[Problem(s) to be Solved by the Invention] The reinforcement of this invention of the direction 
of the cross section is higher than the conventional thing, and when reinforcement does not 
need to be high, it makes it a technical problem to consider the honeycomb structure object 
made from a ceramic of the structure which can also manufacture ceramic ingredients other 
than a ceramic ingredient with low coefficients of thermal expansion, such as eordierite, and can 
make a filtration area large as offer. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned technical problem, in 
the honeycomb structure object made from a ceramic of this invention, it is that the septum 
which constitutes each eel of a honeycomb structure object considered as the shape of a 
porous curved plate. 

[0006] Moreover, in order to attain the above-mentioned technical problem, in the honeycomb 

structure object made from a ceramic of this invention, it is having made into the wave-front 

tabular thing the thing of the shape of a curved plate which constitutes each cel. 

[0007] Moreover, in order to attain the above-mentioned technical problem, in the honeycomb 

structure object made from a ceramic of this invention, it is having made it the hexagon which 

deformed the configuration of each eel. 

[0008] 

[Embodiment of the Invention] It refers to a drawing and a configuration and an operation of this 
invention are explained. The appearance is carrying out proper configurations, such as the shape 
of cylindrical and a multiple column, the honeycomb structure object 1 made from the ceramics 
of this invention is carrying out the configuration surrounded by the wave-front tabular septum 3 
which carried out the wave side 5 where each eel 2 is loose, as shown in drawing 1 - drawing 4 , 
and it makes all eels the same configuration. Moreover, since the reinforcement of the direction 
of the cross section (the vertical direction of d rawin g 2 ) is high, its thing of a hexagon is 
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desirable [ the configurations of each eel 2 of the honeycomb structure object 1 made from the 
ceramics of this invention are a hexagon, a square, a triangle, etc., as shown in drawing 1 , 
drawing 3 . and drawin g 4 , but ]. 

[0009] Although especially the wave side 5 of the septum of this invention is not necessarily 
limited, its thing of the curve with which the cross section was similar to a sign curve or this is 
desirable. Moreover, the cordierite currently used from the former may be used for the raw 
material of the honeycomb structure object made from the ceramics of this invention, and other 
ceramic ingredients, such as non-oxide systems, such as oxide systems, such as quality of an 
alumina and quality of a mullite, silicon nitride, and silicon carbide, can be used for it. The 
ceramic ingredient with coefficients of thermal expansion low when these ceramic ingredients 
manufacture a honeycomb structure object with high reinforcement, such as cordierite. is 
suitable, and although reinforcement may be comparable as the former, when manufacturing what 
has low cost, ceramic ingredients, such as cheap quality of a mullite, can be used. Although 
fabricating by the extrusion method is appropriate for the honeycomb structure object made 
from the ceramics of this invention, other processes, such as baking, are the same as the 
approach currently performed ordinarily conventionally, and good. The dice for extrusion used for 
this extrusion method can be easily manufactured by NC machining, an electron discharge 
method, etc, 
[0010] 

[Function] Since the honeycomb structure object made from the ceramics of this invention is 
the thing of the configuration by which each eel is not plate-like and was surrounded by the 
curved plate-like septum, its rigidity of the direction of the cross section is low, namely, since a 
septum is a curved plate-like, it tends to bend from a plate-like thing, and is supple. Although 
this can say it also in each eel, it is more remarkable as the whole. So. when it considers as the 
filter for elevated-temperature exhaust gas, it distributes, the generating stress of the 
configuration member by the thermal shock and mechanical oscillation declines, and its 
generating of a crack decreases. Moreover, since the septum of each eel is a curve (curved 
surface), surface area becomes larger than a linear (flat surface) thing, and the honeycomb 
structure object made from the ceramics of this invention can increase a filtration area. 
[0011] 

[Example] Hereafter, each example of a graphic display is explained. What was shown in drawing 

1 R> 1 and drawing 2 is a honeycomb structure object made from a ceramic used for the support 
of the exhaust gas clarification catalyst of the 1 st example of this invention. A periphery cross- 
section configuration is a hexagon and this honeycomb structure object 1 is the thing of a 
configuration by which the cross section of each eel 2 was divided in the shape of a hexagon by 
the wave-front tabular septum 3 which has the wave side 5. This wave side 5 is the 
configuration which made the sign curve gently-sloping. The number of eels is 150mm in 280 
0.2mm in 2 (although it is 37 pieces in drawing 1 since the eel is expanded and indicated, it is this 
number that carries out actual manufacture.), and thickness of a septum 3/inch. 1 1 7mm (the 
direction of A-A) of appearances, and die length. 

[0012] Manufacture of this honeycomb structure object 1 made from the ceramics kneads 
cordierite powder or mullite powder, water, and an organic binder, and carries out extrusion 
molding by the usual approach except using the dice for extrusion of the configuration where it 
was made for a septum to become wave-front tabular. When putting the ceramic **** material 4 
in one side of each eel after that, and using cordierite powder after drying, it can calcinate at 
1370-1400 degrees C for 12 hours, and expected support can be obtained. 
[0013] What was shown in drawing 3 is some circular honeycomb structure objects made from 
the ceramics used for the support of the exhaust gas clarification catalyst of the 2nd example of 
this invention. This honeycomb structure object is the thing of a configuration by which each eel 

2 was divided in the shape of a square by the waveHront tabular septum 3 which has the wave 
side 5. The number of eels is 1 50mm in 0.2mm in 2 and thickness of a septum 3 of 300 
pieces/inch, the diameter of 1 1 7mm of an appearance, and die length. Manufacture of this 
honeycomb structure object 1 made from the ceramics can be manufactured by the same 
approach as an example 1 except the dices for extrusion differing. 
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[0014] What was shown in drawin g 4 is some honeycomb structure objects made from the 
ceramics used for the support of the exhaust gas clarification catalyst of the 3rd example of this 
invention. This honeycomb structure object is the thing of the configuration divided in the shape 
of a triangle by the wave-front tabular septum 3 by which each eel 2 has the wave side 5. The 
number of eels is 150mm in 0.2mm in 2 and thickness of a septum 3 of 320 pieces/inch, the 
diameter of 1 17mm of an appearance, and die length. Manufacture of this honeycomb structure 
object 1 made from the ceramics can be manufactured by the same approach as an example 1 
except the dices for extrusion differing. 
[0015] 

[Effect of the Invention] This invention does the following outstanding effectiveness so by having 
made it the above-mentioned configuration. 

(1) The honeycomb structure object made from the ceramics of this invention can prevent 
generating of the crack by the thermal shock and mechanical oscillation. 

(2) Since specific surface area becomes large as compared with the honeycomb structure object 
which has the same content volume and passage resistance becomes small, effectiveness, such 
as filtration, becomes high. 

(3) Limited ceramic raw material chisel and various kinds of ceramic ingredients can be used. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[D raw ing 1] It is the front view to which the eel of the honeycomb structure object made from 
the ceramics of one example of this invention was expanded. 
[Drawin g 2] It is the A-A sectional view of the thing of drawin g 1 . 

[Drawin g 3] They are some amplification front views of the honeycomb structure object made 
from the ceramics of other examples of this invention. 

[Drawing 4] They are some front views of the honeycomb structure object made from the 
ceramics of other examples of this invention. 

[Drawing 5] It is the front view of the conventional honeycomb structure object made from the 

ceramics. 

[Drawing 6 ] It is the B-B sectional view of the thing of drawing 5 . 

[ Dra wing 7] It is the front view of other conventional honeycomb structure objects made fi^om 
the ceramics. 

[Drawing 8] It is the front view of other conventional honeycomb structure objects made from 
the ceramics. 
[Description of Notations] 

1 Honeycomb Structure Object made from Ceramics 

2 Cel 

3 Septum 

4 Ceramic **** Material 
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[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 3] 




[ Drawin g 4] 




3 



5 




[ Drawin g 7] 



[ Drawin g 1] 
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[Drawing 5] 




[ Drawin g 81 
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